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(57) ABSTRACT

The presentation invention relates to a first electrical con-
nector element (100) for a modular construction element
(300) and/or system, the first electrical connector element
(100) comprising a first connector part (101) comprising a
plurality of electrical contacts (106) electrically connected to
a plurality of electrical conductors (105), wherein the first
electrical connector element (100) is adapted to be con-
nected with a second electrical connector element (200), and
wherein the first electrical connector element (100) further
comprises a strain relief part (103) adapted to securely hold
the plurality of electrical conductors (105) thereby securing
the plurality of electrical conductors (105) to the first
electrical connector element (100), and a number of lock and
release elements (110) adapted to engage with the second
electrical connector element (200) when the first and the
second electrical connector elements (100; 200) are
mechanically and electrically coupled together thereby lock-
ing a coupling of the first and the second electrical connector
elements (100; 200) and further being adapted to release the
coupling of the first and the second electrical connector
elements (100; 200) when the first and/or the second elec-
trical connector element(s) (100; 200) is/are subjected to one
or more pull forces above a predetermined release threshold.
The present invention also relates to a second electrical
connector element for use with the first electrical connector
element and a modular construction element and a system
comprising such first and/or second electrical connector
elements.
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ELECTRICAL CONNECTOR AND
CONNECTOR ELEMENTS FOR A
MODULAR CONSTRUCTION ELEMENT
AND/OR SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates generally to an elec-
trical connector and connector elements thereof for a modu-
lar construction element and/or system.

BACKGROUND
[0002] Many different types of electrical connectors exist
today.
[0003] Certain types of connectors are based on the well-

known RIJ12 (registered jack) connector having a male plug
and a female jack that especially is used for connecting
telecommunications or data equipment but also have found
use in other equipment.

[0004] The plug and jack of a RJ12 connector (and many
more RJ connectors) snap or click together using a locking
element requiring a press on a fairly small surface before
they safely can be separated again. This way of separation is
and not very suitable for certain types of users, e.g. (young)
children; especially if a small form factor of the connector
also is preferred.

[0005] Ifthe RJ12 or a similar connector is used to connect
to a device, it is fairly easy to break the connector, or rather
the locking element of it, e.g. if a person inadvertently trips
in or otherwise gets caught by the wire of the connector. This
is especially the case if the device is used on the floor, which
quite often can be the case for certain devices like toys, etc.
Furthermore, the device itself may also get pulled (both if
the connector breaks and not) risking breaking or damaging
the device as well.

[0006] Often standard RJ12 and similar connectors are
equipped with fairly rigid wires, which do not make them
particular useful for certain connections

[0007] Patent specification U.S. Pat. No. 5,171,161 dis-
closes an electrical connector assembly including a plug
connector assembly mateable with a right angle header
connector assembly. When an operator wishes to unmate the
disclosed connector assemblies, the operator graps a cover in
an indicated direction to unlock the connector assemblies
from each other and thereby allow separation.

[0008] Needing to unlock the connectors before separation
is possible is not very intuitive. Especially for certain types
of users such as children or young children.

[0009] Additionally, many types of existing connectors are
not suitable for use and/or integration with one or more
modular construction elements and/or a system of such.
[0010] There is therefore a need for a connector and
connector elements that alleviate one or more of the above
mentioned drawback at least to some extent; especially for
users such as (young) children.

SUMMARY

[0011] According to a first aspect, disclosed herein is a
first electrical connector element for a modular construction
element and/or system, the first electrical connector element
comprising
[0012] a first connector part comprising a plurality of
electrical contacts electrically connected to a plurality
of electrical conductors,
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[0013] wherein the first electrical connector element is
adapted to be mechanically, electrically, and releasably
connected with a second electrical connector element, e.g.
according to claims 14-25, and

[0014] wherein the first electrical connector element fur-
ther comprises

[0015] a strain relief part adapted to securely hold the
plurality of electrical conductors thereby securing the
plurality of electrical conductors to the first electrical
connector element, and

[0016] anumber oflock and release elements adapted to
engage with the second electrical connector element
when the first and the second electrical connector
elements are mechanically and electrically coupled
together thereby locking a coupling between the first
and the second electrical connector elements and fur-
ther being adapted to release the coupling between the
first and the second electrical connector elements when
the first and/or the second electrical connector element
is/are subjected to one or more pull forces above a
predetermined release threshold.

[0017] Accordingly, an electrical connector element is
provided facilitating simple and reliable connection and
disconnection, even by users such as children and even after
repeated use (connection/disconnection). A user may simply
pull the first and second electrical connector elements apart
by applying a resulting force in an un-mating direction
(being parallel and opposite to a mating direction) being
larger than the predetermined release threshold.

[0018] By being subjected to pull forces or one or more
pull forces is to be understood as being subjected to a
resulting pull force (e.g. comprising a plurality of pull force
components) generally in the un-mating direction.

[0019] In some embodiments, the number of lock and
release elements is/are adapted to release the coupling
between the first and the second electrical connector ele-
ments when the plurality of electrical conductors, e.g. in the
form of a wire, cable, etc., is subjected to one or more pull
forces above the predetermined release threshold.

[0020] In this way, a user may simply pull the electrical
conductors (or wire, cable, etc. comprising the electrical
conductors) with a sufficient resulting force in the un-mating
direction being larger than the predetermined release thresh-
old.

[0021] In some embodiments, the predetermined release
threshold is a member selected from the group consisting of:
5 or more Newton, 7.5 or more Newton, 10 or more Newton,
or 15 or more Newton. The actual predetermined threshold
may vary according to specific embodiment.

[0022] In some embodiments, the predetermined release
threshold is a value selected from the interval of about 5 to
about 15 Newton (e.g. the interval of 5 to 15 Newton).

[0023] In some embodiments, the first and/or second elec-
trical connector element is/are adapted to release from each
other at least when being subjected to one or more pull
forces being 15 or more Newton and adapted to not release
when being subjected to one or more pull forces being 5 or
less Newton.

[0024] In some embodiments, the first electrical connector
element is a male plug connector.

[0025] In some embodiments, the first electrical connector
element comprises two or more lock and release elements
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and/or wherein the lock and release elements comprises snap
fit elements fitting with snap fit elements of the second
electrical connector element.

[0026] In some embodiments, the lock and release ele-
ments comprises pegs or resilient legs comprising an engag-
ing portion, e.g. an engaging end portion, adapted to engage
with a receiving opening or recess of the second electrical
connector element when the first and the second electrical
connector elements are mechanically and -electrically
coupled together.hertil

[0027] Insome embodiments, a protruding part of the first
electrical connector element is received in an opening of the
second electrical connector element when the first and the
second electrical connector elements are mechanically and
electrically coupled together, where the protruding part
comprises the electrical contacts, at least a part of the
electrical conductors, and the lock and release elements.
[0028] In some embodiments, the electrical contacts each
are adapted to make electrical contact with an electrical
contact of the second electrical connector element and
wherein the electrical contacts of the second electrical
connector element are located in a number grooves guiding
at least a part of the electrical contacts of the first electrical
connector element when the first and the second electrical
connector elements are mechanically and -electrically
coupled together.

[0029] In some embodiments, the strain relief part is
adapted to securely hold the plurality of electrical conduc-
tors when being assembled with the first connector part.

[0030] In some embodiments, the strain relief part is
adapted to bend the plurality of electrical conductors at least
once, e.g. twice (e.g. as shown in FIG. 3) or four times (e.g.
as shown in FIG. 5), when securely holding the plurality of
electrical conductors.

[0031] In some embodiments, the strain relief part is
adapted to bend the plurality of electrical conductors an even
number of times.

[0032] In some embodiments, a housing of the first elec-
trical connector element comprises a recess where the plu-
rality of electrical conductors exits the housing, the recess
allowing the plurality of electrical conductors to bend,
outside the housing, away from or across a mating direction
(or correspondingly the parallel opposite un-mating direc-
tion) without extending further than a length of the housing
in the mating direction.

[0033] This is especially advantageous when using such a
first electrical connector element together with one or more
modular construction elements and/or a system of such since
the plurality of electrical conductors then easily may bend
‘out of the way’, especially if the plurality of electrical
conductors is flexible, so as to no interfere or obstruct with
otherwise adjacent modular construction elements (e.g. as
illustrated in FIG. 11a) upper right and lower right figures,
1156) lower right figure, and 11¢) upper and lower right
figures).

[0034] In some embodiments, the plurality of electrical
conductors exits the first electrical connector element in a
direction being substantially parallel to an un-mating direc-
tion. This facilitates reliable and intuitive un-mating or
un-coupling of the first and second electrical connector
elements from each other by a user pulling the plurality of
electrical conductors (or wire, cable, etc. comprising the
electrical conductors).
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[0035] In some embodiments, the plurality of electrical
conductors is formed at least in part as a flexible and/or flat
cable.
[0036] In some embodiments, the plurality of electrical
conductors has a maximum width being at most about 8
millimetres.
[0037] The present disclosure relates to different aspects
including the first electrical connector elements described
above, and in the following corresponding second electrical
connector elements, electrical devices, electrical cables,
connected electric devices, an electrical system, modular
construction elements, and modular construction systems,
each yielding one or more of the benefits and advantages
described in connection with the first mentioned aspect, and
each having one or more embodiments corresponding to the
embodiments described in connection with the first men-
tioned aspect and/or disclosed in the appended claims.
[0038] In particular, according to one aspect, disclosed
herein is a second electrical connector element for a modular
construction element and/or system, the second electrical
connector element comprising
[0039] ahousing or main part comprising a plurality of
electrical contacts electrically connected to a plurality
of electrical conductors,
[0040] wherein the second electrical connector element is
adapted to, during use, be mechanically, electrically, and
releasably connected with a first electrical connector ele-
ment according to any one of claims 1-13 and 24-25, and
[0041] wherein the second electrical connector element
further comprises
[0042] an opening adapted to receive and engage with a
number of lock and release elements of the first elec-
trical connector element when the first and the second
electrical connector elements are mechanically and
electrically coupled together thereby locking a cou-
pling of the first and the second electrical connector
elements and further being adapted to release the
coupling of the first and the second electrical connector
elements when the first electrical connector element is
subjected to one or more pull forces above a predeter-
mined release threshold.
[0043] In some embodiments, the number of lock and
release elements is/are adapted to release the coupling
between the first and the second electrical connector ele-
ments when the plurality of electrical conductors is sub-
jected to one or more pull forces above the predetermined
release threshold.
[0044] In some embodiments, the predetermined release
threshold is a member selected from the group consisting of:
5 or more Newton, 7.5 or more Newton, 10 or more Newton,
or 15 or more Newton. The actual predetermined threshold
may vary according to specific embodiment.
[0045] In some embodiments, the second electrical con-
nector element is a female jack connector.
[0046] In some embodiments, the second electrical con-
nector element comprises snap fit elements and the lock and
release elements of the first electrical connector element are
snap fit elements fitting with the snap fit elements of the
second electrical connector element.
[0047] In some embodiments, the lock and release ele-
ments of the first electrical connector element comprises
pegs or resilient legs, each comprising an engaging portion,
e.g. an engaging end portion, and wherein the second
electrical connector element further comprises one or more
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receiving openings or recesses adapted to engage with the
engaging portion of one or more pegs or resilient legs when
the first and the second electrical connector elements are
mechanically and electrically coupled together.
[0048] In some embodiments, the opening is adapted to
receive a protruding part of the first electrical connector
element when the first and the second electrical connector
elements are mechanically and electrically coupled together,
where the protruding part comprises a plurality of electrical
contacts, at least a part of a plurality of electrical conductors,
and the lock and release elements of the first electrical
connector element.
[0049] In some embodiments, the electrical contacts each
are adapted to make electrical contact with an electrical
contact of the first electrical connector element and are
located in a number grooves guiding at least a part of the
electrical contacts of the first electrical connector element
when the first and the second electrical connector elements
are mechanically and electrically coupled together.
[0050] In some embodiments, the second electrical con-
nector element further comprises at least one securing
element for securing or mounting the second electrical
connector element.
[0051] In some embodiments, the second electrical con-
nector element is configured as a simple output port, an
advanced output port, an input port, or a combined input/
output port.
[0052] Furthermore, according to one aspect, disclosed
herein is the first electrical connector element according to
any one of claims 1-13 and/or the second electrical connec-
tor element according to any one of claims 14-23, wherein
the first electrical connector element and/or the second
electrical connector element comprises six electrical con-
ductors and wherein
[0053] a first electrical conductor comprises, during
use, a first device control signal (M0), optionally sup-
plying electrical power, or no signal (forth equally
being a ‘not used’ signal),
[0054] a second electrical conductor comprises, during
use, a second device control signal (M1) or no signal,
[0055] a third electrical conductor comprises, during
use, an electrical ground potential signal (GND),
[0056] a fourth electrical conductor comprises, during
use, a power supplying signal (PWR) or no signal,
[0057] a fifth electrical conductor comprises, during
use, a first digital communications signal (DIG0), e.g.
a digital output signal, and
[0058] a sixth electrical conductor comprises, during
use, a second digital communications signal (DIG1),
e.g. a digital input signal.
[0059] According to one aspect, disclosed herein is the
first electrical connector element according to any one of
claims 1-13 and 24 and/or the second electrical connector
element according to any one of claims 14-24, wherein one
of the plurality of electrical contacts of the first and/or
second electrical connector element is offset compared to the
other electrical contacts so that electrical connection for this
electrical contact will be established before electrical con-
nection for the others, during use, and where the offset
electrical contact is the electrical contact having, in use, an
electrical ground potential signal (GND).
[0060] According to yet another aspect, disclosed herein is
an electrical device comprising a first electrical connector
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element according to any one of claims 1-13 and 24-25
and/or a second electrical connector element according to
any one of claims 14-25.

[0061] In some embodiments, the electrical device com-
prises one or more of:

[0062] a power source, optionally configured for sup-
plying power, via the second electrical connector ele-
ment and/or the first electrical connector element, to a
connected electric device,

[0063] wuser input element,
[0064] a wireless communications element,
[0065] one or more standard connectors, and
[0066] one or more microprocessors.
[0067] In some embodiments, the electrical device is con-

nected to a connected electric device via the first and/or the
second electrical connector element.

[0068] According to yet a further aspect, disclosed herein
is an electrical connector comprising a first electrical con-
nector element according to any one of claims 1-13 and
24-25 and a second electrical connector element according
to any one of claims 14-25.

[0069] According to yet a further aspect, disclosed herein
is an electrical cable comprising a first electrical connector
element according to any one of claims 1-13 and 24-25
and/or a second electrical connector element according to
any one of claims 14-25.

[0070] According to yet another aspect, disclosed herein is
an electrical cable comprising a first electrical connector
element according to any one of claims 1-13 and 24-25 at a
first end and a further first electrical connector element or a
connected electric device at its other end.

[0071] According to another aspect, disclosed herein is a
connected electric device comprising a first electrical con-
nector element according to any one of claims 1-13 and
24-25 and/or a second electrical connector element accord-
ing to any one of claims 14-25.

[0072] In some embodiments, the connected electric
device is adapted to supply a signal identifying an identity
and/or type of the connected electric device to another
electrical device.

[0073] In some embodiments, the connected electric
device is a device at least one of the following: a motor, a
servo motor, a tacho motor, a lighting element, a sensor, an
analog touch-based switch, a digital sensor, a linear actuator,
a trigger and/or shooter element, an electro magnet, a relay,
a sound generator and/or device, a display, a pneumatic
valve, a pump, a light sensor, colour sensor, sound sensor,
movement sensor, tilt sensor, distance sensor, acceleration
sensor, position sensor, compass, direction sensor, pressure
sensor, magnetism sensor, force sensor, near field commu-
nication detector, radio frequency communicator, and a
remote control device.

[0074] According to yet another aspect, disclosed herein is
a modular construction element comprising a first electrical
connector element according to any one of claims 1-13 and
24-25 and/or a second electrical connector element accord-
ing to any one of claims 14-25.

[0075] In some embodiments, the modular construction
element comprises an electrical device according to any one
of claims 26-29.

[0076] In some embodiments, the modular construction
element comprises a connected electric device according to
any one of claims 32-34.
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[0077] According to yet another aspect, disclosed herein is
a modular construction system comprising a plurality of
modular construction elements, wherein at least one of the
plurality of modular construction elements comprises a first
electrical connector element according to any one of claims
1-13 and 24-25 and/or a second electrical connector element
according to any one of claims 14-25.

[0078] According to yet a further aspect, disclosed herein
is a modular construction system comprising a plurality of
modular construction elements, wherein at least one of the
plurality of modular construction elements is a modular
construction element according to any one of claims 35-37.
[0079] According to another aspect, disclosed herein is an
electrical system comprising a first electrical device and a
second electrical device, the first electrical device compris-
ing a first electrical connector element (100) according to
any one of claims 1-13 and 24-25, the second electrical
device comprising a second electrical connector element
(200) according to any one of claims 14-25.

[0080] In some embodiments, the first and the second
electrical connector element each comprises

[0081] a first electrical conductor,
[0082] a second electrical conductor,
[0083] a third electrical conductor,
[0084] a fourth electrical conductor,
[0085] a fifth electrical conductor, and
[0086] a sixth electrical conductor, and
[0087] wherein the first electrical device and the second

electrical device are arranged to communicate

[0088] a first device control signal (MO), optionally
supplying electrical power, or no signal via the respec-
tive first electrical conductors,

[0089] a second device control signal (M1) or no signal
via the respective second electrical conductors,

[0090] an electrical ground potential signal (GND) via
the respective third electrical conductors,

[0091] apower supplying signal (PWR) or no signal via
the respective fourth electrical conductors,

[0092] a first digital communications signal (DIGO),
e.g. a digital output signal, via the respective fifth
electrical conductors, and

[0093] a second digital communications signal (DIG1),
e.g. a digital input signal, via the respective sixth
electrical conductors.

[0094] In some embodiments, the first electrical device
and/or the second electrical device is or are an electrical
device as described elsewhere in the description (e.g. des-
ignated 700) or a connected electrical device as described
elsewhere in the description (e.g. designated 710).

[0095] Insome embodiments, electrical cables comprising
one or more first and/or second electrical connector elements
acting as extension cables or ‘series’ elements may have
means for preventing unsuitable chaining of such cables
(e.g. preventing one series element to be connected to
another series element) to ensure reliable operations of
electrical devices.

[0096] The term modular construction elements and
modular construction systems (i.e. systems comprising
modular construction elements) are to be construed as
comprising modular construction elements/system used as
toys, for educational purposes, etc.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0097] FIG. 1 schematically illustrates one embodiment of
a first electrical connector element and one embodiment of
a second electrical connector element together forming one
embodiment of an electrical connector;

[0098] FIG. 2 schematically illustrates a partially
exploded view of another embodiment of a first electrical
connector element;

[0099] FIG. 3 schematically illustrates a cross section of
one embodiment of a first electrical connector element;
[0100] FIG. 4 schematically illustrates a cross section
view of the first electrical connector element of FIG. 3 being
coupled and connected to one embodiment of a second
electrical connector element;

[0101] FIGS. 5a)-5¢) schematically illustrates different
views of yet another embodiment of a first electrical con-
nector element;

[0102] FIGS. 6a)-6¢) schematically illustrate different
embodiments of second electrical connector elements and
how they e.g. may be mounted;

[0103] FIGS. 7a)-7d) schematically illustrate exemplary
configurations of the electrical conductor signals of various
embodiments of second electrical connector elements;
[0104] FIGS. 8a)-8¢) schematically illustrate different
electrical devices comprising one or more ports like the ones
shown in FIGS. 7a)-7d);

[0105] FIGS. 9a)-9f) schematically illustrate different
exemplary connected electrical devices, each comprising a
first electrical connector element, for connection with an
electrical device, e.g. like the ones shown in FIGS. 8a)-8¢);
[0106] FIGS. 10a)-10d) schematically illustrate different
embodiments of a first electrical connector element and a
modular construction element comprising a second electri-
cal connector element;

[0107] FIGS. 11 a)-11d) schematically illustrate two
embodiments of modular construction systems, each com-
prising a plurality of modular construction elements; and
[0108] FIG. 12 schematically illustrates another embodi-
ment of a second electrical connector.

DETAILED DESCRIPTION

[0109] Various aspects and embodiments of a first and a
second electrical connector element, of electrical devices, of
electrical cables, of connected electric devices, of an elec-
trical system, of modular construction elements, and of
modular construction systems as disclosed herein will now
be described with reference to the figures.

[0110] If/when relative expressions such as “upper” and
“lower”, “right” and “left”, “horizontal” and “vertical”,
“clockwise” and “counter clockwise” or similar are used in
the following terms, these only refer to the appended figures
and not necessarily to an actual situation of use. The shown
figures are schematic representations for which reason the
configuration of the different structures as well as their
relative dimensions are intended to serve illustrative pur-
poses only.

[0111] Some of the different components are only dis-
closed in relation to a single embodiment of the invention,
but is meant to be included in the other embodiments
without further explanation.

[0112] FIG. 1 schematically illustrates one embodiment of
a first electrical connector element and one embodiment of
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a second electrical connector element together forming one
embodiment of an electrical connector.

[0113] Shown is one embodiment of a first electrical
connector element 100 and a second electrical connector
element 200 where the first electrical connector element 100
is adapted, during use, to be mechanically, electrically, and
releasably connected and coupled with the second electrical
connector element 200 thus forming one embodiment of an
electrical connector 100; 200. The first electrical connector
element 100 is coupled to the second electrical connector
element 200 by (relatively) moving the first electrical con-
nector element 100 along a mating direction and they are
separated again by (relatively) moving the first electrical
connector element 100 along an un-mating direction (being
parallel and opposite to the mating direction). It is to be
understood, that the first electrical connector element 100
may be held still while moving the second electrical con-
nector element 200 (then in the direction called un-mating
direction above; thus the use of relatively moving.

[0114] The electrical connector and its first and second
connector elements are preferably for use in or with a
modular construction element and/or system as will be
explained further e.g. in connection with FIGS. 10 and
11a)-114).

[0115] In the shown and similar embodiments, the first
electrical connector element 100 is a male plug connector
while the second electrical connector element 200 is a
female jack connector. As alternatives for all embodiments
throughout the description, the first electrical connector
element 100 and the second electrical connector element 200
may be a female jack connector and a male plug connector,
or a male jack connector and a female plug connector, or a
female plug connector and a male jack connector, respec-
tively.

[0116] The first electrical connector element 100 com-
prises a first or main connector part 101 comprising a
plurality of electrical contacts (not shown; see e.g. 106 in
FIGS. 2, 3, and 4), e.g. in the form of metal terminals or the
like, and a plurality of electrical conductors 105, e.g. in the
form of wires. The electrical contacts are secured and
electrically connected, e.g. at an end of the electrical con-
ductors, typically with one contact being connected to one
conductor.

[0117] Embodiments of how the electrical contacts and the
electrical conductors may be connected and arranged are
shown and explained further e.g. in FIGS. 3, 4, and 5d).
Specific embodiments of the types of electrical signals that
may be communicated via the electrical conductors and
contacts are shown and explained further e.g. in FIGS. 7, 8,
and 9.

[0118] In some embodiments, the number of connectors
and number of conductors are six and/or the conductors
form a flexible flat cable. Alternatively, the conductors may
be arranged as another type of cable but that will typically
not be as flexible.

[0119] In addition, the first electrical connector element
100 further comprises a strain relief part 103. The strain
relief part 103 is adapted to—when assembled with the first
connector part 101 e.g. using ultrasonic welding—hold and
bend the electrical conductors 105 securely (please see e.g.
FIGS. 3 and 4 for further details). This provides a robust,
reliable, and simple construction and further strengthen the
connection between the electrical conductors 105 and the
first electrical connector element 100 significantly.
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[0120] The function of the strain relief part is further
explained in the following and also illustrated and explained
in connection e.g. with FIGS. 3, 4, and and 5d).

[0121] Instead of being assembled together, the strain
relief part 103 and the first connector part 101 e.g. be formed
by a single piece or element as an alternative.

[0122] Furthermore, the first electrical connector element
100 comprises a number of (in this particular and similar
embodiments two) resilient lock and release elements 110 or
the like. It is to be understood, that in other embodiments,
the lock and release elements does not need to be resilient
(e.g. as shown in FIGS. 5a)-5d)).

[0123] The resilient lock and release elements 110 are
adapted to engage with the second electrical connector
element 200 when the first and the second electrical con-
nector elements 100; 200 are mechanically connected
thereby mechanically coupling the first and the second
electrical connector elements 100; 200 together and forming
an electrical connection between them with their respective
electrical contacts 106; 106' as will be explained further in
the following.

[0124] In this particular and similar embodiments (e.g.
like the ones shown in connection with FIGS. 2 and 5), the
resilient lock and release elements 110 are further adapted to
release the coupling between the first and/or the second
electrical connector elements 100; 200 by being subjected to
one or more pull forces, e.g. by being pulled by a user e.g.
pulling the electrical conductors 105 (e.g. in the form of the
wire or cable) or pulling one or both of the first and second
electrical connector elements 100; 200 away from the other
or each other. The resilient lock and release elements 110
and its lock and release function will be described further
below after having described the second electrical connector
element.

[0125] This provides a very easy and intuitive way for a
given user of separating the first and second electrical
connector elements 100; 200 from each other again, in
particular by pulling the electrical conductors 105. Espe-
cially so, if the user is a child or a relatively young child and
the connector elements are used in modular construction
elements and/or systems (not shown; see e.g. 300 in FIGS.
10 and 11).

[0126] The lock and release function provided by the
resilient lock and release elements 110 function especially
advantageously together with the strain relief part 103 since
the strain relief part 103 secures and bends the electrical
conductors 105 thereby strengthening the connection
between the electrical conductors 105 and the first electrical
connector element 100 significantly enabling it to be able to
withstand pull forces from a given user (both children and
adults) even after repeated use.

[0127] Basically, when the electrical connectors 105 are
pulled by a user, whereby a resulting force being larger than
a predetermined release threshold of the resilient lock and
release elements 110, the resilient lock and release elements
110 will release (the first connector element 100 from the
second 200) before the strain relief part 103 releases the
electrical connectors 105 from the first connector element
100 by a very large margin, i.e. the release threshold of the
resilient lock and release elements 110 are lower (even
significantly so) than a release threshold, as mainly provided
by the strain relief part 103, between the electrical connec-
tors 105 and the first connector element 100.
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[0128] When a user is pulling sufficiently, a resulting force
in an un-mating direction (where the un-mating direction is
generally parallel and opposite to a mating direction) is
applied that is larger than the predetermined release thresh-
old of the resilient lock and release elements 110 thereby
separating the first and second electrical connector elements
100; 200 from each other.

[0129] By being subjected to pull forces or one or more
pull forces is to be understood as a resulting pull force (e.g.
comprising a plurality of pull force components) being
applied generally in the un-mating direction.

[0130] In some embodiments, the predetermined release
threshold of the resilient lock and release elements is a
member selected from the group consisting of: 5 or more
Newton, 7.5 or more Newton, 10 or more Newton, and 15
or more Newton. The actual predetermined threshold may
vary according to specific embodiment.

[0131] In some embodiments, the predetermined release
threshold of the resilient lock and release elements is a value
selected from the interval of about 5 to about 15 Newton
(e.g. the interval of 5 to 15 Newton).

[0132] In some embodiments, the release threshold of
(mainly) the strain relief part is 100 Newton or more.
[0133] This easy, reliable, and intuitive way of separating
the first and the second connector elements are especially
advantageous for modular construction elements/system as
an inherent aspect of these are that the modular construction
elements are to be put together and separated again many
many times.

[0134] In some embodiments, the first and/or second elec-
trical connector element 100; 200 is/are adapted to release
from each other when being subjected to one or more pull
forces being 15 or more Newton and adapted to not release
from each other when being subjected to one or more pull
forces being 5 or less Newton.

[0135] In some embodiments, the plurality of electrical
conductors exits the first electrical connector element in a
direction being substantially parallel to an un-mating direc-
tion. This facilitates reliable and intuitive un-mating or
un-coupling of the first and second electrical connector
elements from each other by a user pulling the plurality of
electrical conductors (or wire, cable, etc. comprising the
electrical conductors) since the resulting pulling force, by
pulling the electrical conductors, generally will be coincid-
ing with the un-mating direction.

[0136] As mentioned, FIG. 1 also illustrates a second
electrical connector element 200 comprising a housing or
main part 108 comprising a plurality of electrical contacts
106, e.g. in the form of metal terminals or the like, and a
plurality of electrical conductors (not shown; see e.g. 105' in
FIG. 6) e.g. in the form of rigid metal wires or the like for
mounting or connection.

[0137] The second electrical connector element 200 in the
shown exemplary embodiment further comprises at least one
securing or mounting element 120 for securing or mounting
the second electrical connector element 200 to something
else. Examples of this are explained further in connection
with FIG. 6.

[0138] In embodiments, where the first electrical connec-
tor element 100 is a male plug connector and the second
electrical connector element 200 is a female jack connector,
the second electrical connector element 200 also comprises
an opening 102 receiving a protruding part of the first
electrical connector element 100.
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[0139] Inside this opening 102, the second electrical con-
nector element 200 comprises a number of recesses,
grooves, slits or the like 107" where each grooves, slit, etc.
comprises one electrical contact 106' (explained further in
relation to FIG. 4) of the second electrical connector element
200.

[0140] Correspondingly, the protruding part of the first
electrical connector element 100 comprises a number of
recesses, grooves, slits or the like (not shown; see e.g. 107
in FIG. 2) where each grooves, slit, etc. comprises one
electrical contact (not shown; see e.g. 106 in FIGS. 2, 3, and
4) of the first electrical connector element 100.

[0141] When the first and second electrical connector
elements are being coupled together, the protruding part will
be inserted into the opening 102 and at least a part of the
electrical contacts (not shown; see e.g. 106 in FIGS. 2, 3, and
4) will fit and slide into the recesses, etc. 107' of the second
electrical connector element 200 (one contact in one recess,
groove, slit, etc.) thereby guiding them so that the respective
electrical contacts 106, 106' touches and establishes reliable
electrical contact for each electrical conductor 105, 105' (see
e.g. FIG. 4 for further details). This provides a secure and
reliable coupling and also automatically aligns the respec-
tive electrical contacts of the first and second electrical
connector elements appropriately. Additionally, this ensures
that the first and second electrical connector elements 100,
200 cannot be coupled in a wrong way when one is inserted
into the other.

[0142] The opening 102 in this and similar embodiments
also has space to receive the resilient lock and release
elements 110 of the first electrical connector element 100
when this is inserted into the second electrical connector
element 200.

[0143] In embodiments like the ones shown in FIGS. 1-6
and 10 and corresponding embodiments, the resilient lock
and release elements 110, each comprises an engaging
portion, e.g. an engaging end portion, 111 and the second
electrical connector element 200 further comprises a number
(e.g. one for each resilient lock and release element 110) of
receiving openings, recesses, or the like 112 (forth referred
to as receiving opening) in the opening 102 for receiving at
least the engaging portions 111 of the resilient lock and
release elements 110.

[0144] In the embodiments of FIGS. 1-6 and 10 and
corresponding embodiments, the engaging portions 111 of
the resilient lock and release elements 110 snap into the
receiving openings 112 due to the lock and release elements
110 being resilient and thus hold/lock the connectors 100,
200 in place until being sufficiently pulled apart, which will
cause the engaging portions 111 to leave or pop out of the
receiving openings 112 thus unlocking the connectors 100,
200.

[0145] Such resilient lock and release elements 110 may
e.g. be snap pegs, springs or other resilient protrusions, etc.
Alternatively, other resilient or non-resilient snap locks
could be used (e.g. as shown in FIGS. 5a)-5d)).

[0146] Such snap fit connections furthermore provide a
tactile connection confirmation upon use to the user.
[0147] The length of the resilient lock and release ele-
ments 110 may be substantially the same as the length of the
rest of the protruding part (comprising the recesses, open-
ings, etc. 107 and contacts 106), the lengths being measured
from the strain relief part 103.
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[0148] There is in these embodiments also a gap between
the resilient lock and release elements 110 and the rest of the
protruding part to allow for a spring effect of these elements
110.

[0149] It is to be noted, that the resilient lock and release
element(s) 110 as an alternative could also be located in the
second electrical connector element 200 with the receiving
opening(s) 112 being located in the first electrical connector
element 100, even a mix thereof with some resilient lock and
release element(s) 110 and receiving opening(s) in one of the
first and second electrical connector elements and a corre-
sponding number of opposite elements and openings in the
other of the first and second electrical connector elements.
[0150] Please see FIG. 6 for other different embodiments
of the second electrical connector element 200.

[0151] FIG. 2 schematically illustrates a partially
exploded view of another embodiment of a first electrical
connector element.

[0152] Shown is an exploded view of a first electrical
connector element 100 corresponding in function and build
to the one shown in FIG. 1 with the exceptions that the
design of various parts are slightly different and that the
resilient lock and release elements 110 have another type of
engaging portion 111. The first electrical connector element
100 will work with a second electrical connector element as
the ones shown in FIGS. 1, 4, and 6.

[0153] The first electrical connector element 100 shown
here is shown from a different direction (here from an
opposite side) than the one in FIG. 1.

[0154] In this figure, the strain relief part 103 is illustrated
with more details.

[0155] FIG. 3 schematically illustrates a cross section of
one embodiment of a first electrical connector element.
[0156] Shown is a first electrical connector element 100
corresponding to the ones of FIGS. 1, 2, and 10 where the
cross section has been made at a perpendicular plane going
through and being parallel with one of the electrical contacts
106 of the first electrical connector element 100.

[0157] This illustrates how the strain relief part 103 and
the first connector part 101 securely hold and bend the
electrical conductors 105, here in the form of a wire.
[0158] Please note, that the first electrical connector ele-
ment 100 is shown before full or final assembly in that the
electrical contact 106, herein the form of a metal terminal
with sharp cutting points or blades. During assembly, these
electrical contacts 106 will be pressed into the electrical
conductor (like is shown in FIG. 4) establishing electrical
connection between them and also securing the electrical
conductors 105 additionally to the housing of the first
electrical connector element 100.

[0159] FIG. 4 schematically illustrates a cross section
view of the first electrical connector element of FIG. 3 being
coupled and connected to one embodiment of a second
electrical connector element.

[0160] Shown is the first electrical connector element 100
of FIG. 3 (now fully assembled) coupled together with and
inserted into a second electrical connector element 200.
Illustrated is how the electrical contacts 106, 106' establish
an electrical connection. In certain embodiments, the elec-
trical contacts 106' of the second electrical connector ele-
ment 200 have a resilient leg (the one making contact) that
may be pressed by the aligning contact 106 of the first
electrical connector element 100 when the first electrical
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connector element 100 is coupled together with the second
200. This provides reliable electric contact between them.
[0161] FIGS. 5a)-5¢) schematically illustrates different
views of yet another embodiment of a first electrical con-
nector element.

[0162] The shown first electrical connector element 100
corresponds to the ones explained in connection with FIGS.
1 and 2 and e.g. elsewhere with exceptions that the design
of various parts is different and as further noted in the
following.

[0163] Shown in FIG. 54a) is a top view of an embodiment
of a first electrical connector element 100 to, during use, be
mechanically, electrically, and releasably connected and
coupled with a second electrical connector element (not
shown) thus forming one embodiment of an electrical con-
nector. Specifically, the first electrical connector element
100 is for use together with the second electrical connector
element shown and explained in FIG. 12 (and corresponding
ones).

[0164] The first electrical connector element 100 com-
prises a strain relief part 103 and a first or main connector
part 101 (on the hidden side; see e.g. FIG. 5¢) as well as a
plurality of electrical contacts (not shown; see e.g. 106 in
FIGS. 5¢)-5d)) and a plurality of electrical conductors 105
as explained already in connection with the other embodi-
ments.

[0165] The first electrical connector element 100 com-
prises a number of (in this example two) lock and release
elements 110 adapted to engage with the second electrical
connector element 200 when they are coupled together.
[0166] The lock and release elements 110 each comprises
an engaging portion 111 for engaging with the second
electrical connector element as explained already.

[0167] A difference to the first electrical connector ele-
ments e.g. shown in FIGS. 1 and 2 is that the lock and
release elements 110 of the shown embodiment are not
resilient and are not formed as separated legs or parts.
Rather, the lock and release elements 110 of this and similar
embodiments are integrated with general housing of the first
electrical connector element and where each comprises a
protruding portion or part (e.g. formed by a recess or cavity
as shown) as the engaging portion 111 e.g. in the form of
snap pegs or the like.

[0168] Another difference is the shape of the first electrical
connector element 100 at its surface where the plurality of
electrical conductors 105 exits the housing of the first
electrical connector element. See e.g. the encircled areas 500
in FIG. 54a). As can be seen and comparing to FIGS. 1 and
2, a part of the housing now ‘angles inwards’ and defines an
opening, recess, or cavity as shown that allows a suitably
flexible plurality of electrical conductors 105 to easily bend
as much as 90° (or more) upwards or downwards without
extending further than the length of housing of the first
electrical connector element. In other words, a housing of
the first electrical connector element 100 comprises a recess,
opening, cavity, etc. where the plurality of electrical con-
ductors exits the housing where the recess allows the plu-
rality of electrical conductors to bend, outside the housing,
away from or across a mating direction (or correspondingly
the parallel opposite un-mating direction) without extending
further than a length of the housing in the mating direction.
[0169] Additionally, the housing of the first electrical
connector element still has a portion 501 that is at least
substantially flat.
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[0170] These features make it advantageous to use the first
electrical connector element 100 with modular construction
elements and/or systems of such modular construction ele-
ments as e.g. may be seen from FIGS. 114)-11d) and in
particular from the lower right image of FIG. 11a) showing
the connector element 100 being located right next to a
modular construction element and still allowing the conduc-
tors 105 (bending 90° upwards) to bend around the neigh-
bouring modular construction element, the lower right
image of FIG. 115), the lower right image of FIG. 11¢), and
upper right image of FIG. 114d).

[0171] This allows for the use of modular construction
elements and systems where a presence of electrical con-
nector element(s) 100 will restrict the building possibilities,
creativity, etc. the least.

[0172] Shown in FIG. 54) is a cross section along line B-B
in FIG. 5a) seen from the direction of the arrows pointing to
line B-B. The line B-B is along one of the electrical
conductors 105.

[0173] Shown is the first electrical connector element 100
of FIG. 5a) comprising the first or main connector part 101,
the strain relief part 103, and one of the plurality of electrical
conductors 105.

[0174] As can be seen, the first or main connector part 101
and the strain relief part 103 of this embodiment are different
from the embodiments e.g. shown in FIGS. 1-4. In this
particular and similar embodiments, the first or main con-
nector part 101 and the strain relief part 103 are still adapted
to—when assembled together—hold and bend the electrical
conductors 105 securely but this embodiments holds and
bends the electrical conductors 105 even more securely and
provides an even more robust, reliable, and further strength-
ened connection between the electrical conductors 105 and
the first electrical connector element 100.

[0175] More specifically, the electrical conductors 105 are
bent in a u-shape and effectively bent four times while the
electrical conductors 105 in the embodiments of FIGS. 1-4
are bent only twice.

[0176] In some embodiments, the strain relief part 103 is
adapted to bend the plurality of electrical conductors 105 an
even number of times. This allows that the general length-
wise direction of the electrical conductors generally is
parallel with the un-mating direction.

[0177] Shown in FIG. 5¢) is a bottom view of the first
electrical connector element 100 shown from the opposite
side than in FIG. 5a) comprising the first or main connector
part 101, the strain relief part 103 (on the hidden side; see
e.g. FIG. 5a), a plurality of electrical contacts 106, the
plurality of electrical conductors 105, and the lock and
release elements 110 and engaging portions 111.

[0178] As can be seen, one of the electrical contacts 130
is offset compared to the other electrical contacts 106 in the
direction of insertion into a second electrical connector
element. Preferably, the offset electrical contact 130 is the
electrical contact having, in use, an electrical ground poten-
tial (GND). In this particular embodiment and similar, the
offset electrical contact 130 is the third electrical conductor
or pin but could of course be a different one with other signal
layouts.

[0179] The offset electrical contact 130 effectively ensures
that this is reliably the first connector to make electrical
contact.
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[0180] Shown in FIG. 5d) is a cross section along line C-C
in FIG. 5¢) seen from the direction of the arrows pointing to
line C-C. The line C-C is along one of the electrical contacts
106.

[0181] Shown is the first electrical connector element 100
of FIG. 5¢) comprising the first or main connector part 101,
the strain relief part 103, one of the plurality of electrical
conductors 105, and one of the electrical contacts 106.
[0182] Again, the general bent u-shape of the electrical
conductors 105 can be seen.

[0183] As also can be seen, the electrical contacts 106 are
differently shaped than what is shown in FIGS. 3 and 4.
[0184] Shown in FIG. 5¢) is a front view of the first
electrical connector element 100 comprising the lock and
release elements 110 and engaging portions 111 and a
number of recesses, grooves, slits or the like 107 each
comprising one of the electrical contacts 106.

[0185] Itis to be understood, that even though the embodi-
ment of a first electrical connector element 100 as shown in
FIGS. 5a)-5d) has several additional or different features or
aspects (opening/cavity 500, first or main connector part 101
and strain relief part 103, offset electrical contact 130, etc.)
then one of these could be used in insolation in other
embodiments of a first electrical connector element, e.g. like
the ones shown in FIGS. 1-4 and variations thereof.
[0186] FIGS. 6a)-6¢) schematically illustrate different
embodiments of second electrical connector elements and
how they e.g. may be mounted.

[0187] Shown are three different embodiments of a second
electrical connector element 200 that correspond in function
and overall design as the ones shown and described in
connection with FIGS. 1, 4, and 10-12 with differences as
noted in the following.

[0188] The differences are primarily relating to the secur-
ing or mounting elements 120 of the second electrical
connector element 200 and how the conductors 105' are
arranged.

[0189] The second electrical connector element 200
shown in FIG. 6a) corresponds to the one shown in FIG. 2
(which some small design differences) and in this and
similar embodiments, the securing or mounting elements
120 are a peg or leg suitable for PCB (printed circuit board)
mounting. The shown example is for top PCB mounting and
the pegs or legs extend downwards as do the electrical
conductors 105'".

[0190] Other embodiments may be designed for middle or
bottom PCB mounting in which cases the securing or
mounting elements (and the electrical conductors 105")
would be located pointing back or up (instead of down as
shown), respectively.

[0191] The second electrical connector element 200
shown in FIG. 65) comprises securing or mounting elements
120 in the form of holes or cut-outs in a bottom backwards
protruding part and is suitable for through hole mounting
and SMD (surface mount device) soldering.

[0192] The second electrical connector element 200
shown in FIG. 6¢) comprises securing or mounting elements
120 in the form of holes or cut-outs and the second electrical
connector element 200 itself is mainly only the face or front
compared to the other shown embodiments.

[0193] This embodiment and similar is suitable for side or
top plug-in mounting.

[0194] Also schematically shown in FIGS. 6a)-6¢) respec-
tively, are examples of how the different second electrical
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connector elements 200 e.g. may be mounted on a PCB 400
where both the respective second electrical connector ele-
ment 200 and the PCB 400 are comprised by a modular
construction element 300.

[0195] A first electrical connector element 100 with its
plurality of electrical conductors 105 is also shown as being
coupled together with the respective second electrical con-
nector element 200.

[0196] FIGS. 7a)-7d) schematically illustrate exemplary
configurations of the electrical conductor signals of various
embodiments of second electrical connector elements.

[0197] Shown in FIGS. 7a)-7d) are different exemplary
configurations of the electrical conductor signals of a second
electrical connector element, e.g. as explained in connection
with and shown as 200 in FIGS. 1, 4, 6, 8, 10, 11, and 12.
The shown configurations are for second electrical connec-
tor elements comprising six electrical conductors 105'.
[0198] In FIG. 7a), the shown exemplary configuration is
for a second electrical connector element being configured
as a simple output port with one signal being designated an
MO signal, one signal being an M1 signal, one signal being
a GND signal and three signals being NC signals. This
terminology is often used within motor control.

[0199] The MO signal is a first device control signal, e.g.
a first actuator, motor, sound generator, and/or light control
signal or the like, provided, during use, at a first electrical
conductor or pin; the M1 signal is a second device control
signal, e.g. a second actuator, motor, sound generator, and/or
light control signal or the like, provided, during use, at a
second electrical conductor or pin; the GND signal is an
electrical ground potential provided, during use, at a third
electrical conductor or pin, and the NC signals are so-called
‘Normally Closed’ signals provided, during use, at third to
sixth electrical conductors or pins, respectively.

[0200] In use, the M0 and/or the M1 signal may be used
to provide basic control of a connected relatively low power
electrical device, e.g. like a low power actuator like a mini,
a small, or a medium sized motor, one or more light
elements, one or more sound generators, etc. The M0 signal
may e.g. be used to supply power and drive a connected
electrical device, i.e. effectively being an on/off signal for
that electrical device while supplying the necessary power to
activate and run it. More specifically, M0 may be used to
provide (e.g. unregulated) power with a relatively high
output current to an electrical device e.g. as usable by a
motor or other. The provided power may be continuous
power or pulse width modulation (PWM) power and may
e.g. be supplied in the range from about 5V to about 9V
while output current may e.g. be supplied in the range from
about 0.5A to about 1.2A depending on the connected
electrical device.

[0201] Only second electrical connector elements located
in an electrical device with its own power supply can
provide power e.g. via the M0 signal.

[0202] In use, the M1 signal may be used to provide
another control signal to the connected electrical device.
This may e.g. for an actuator or a motor be a rotation or drive
direction. The M1 signal may also be used to provide power
as explained for the MO signal as an alternative or an
addition to the M0 signal.

[0203] The GND signal is for supplying an electrical
ground potential while the NC signals are not used for the
simple output port.
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[0204] Thus an output port or unit is provided that readily
and simply can control a connected active electrical device
(e.g. as shown in FIGS. 94)-9¢)) and supply required power
if needed.

[0205] Illustrated in FIG. 7b) is a second electrical con-
nector element being configured as an advanced output port
with one signal being designated as an M0 signal, one signal
being an M1 signal, one signal being a GND signal, one
signal being a PWR signal, one signal being a DIG0 signal
and one signal being a DIG1 signal, all provided, during use,
at respective electrical conductors or pins.

[0206] MO, M1, and GND correspond to the M0, M1, and
GND signals as described earlier (and may be provided,
during use, at the same respective electrical conductors or
pins) while the PWR signal is a power signal, provided,
during use, at a fourth electrical conductor or pin, for
supplying additional power, which may be needed or be
advantageous for connected electrical components or sys-
tems requiring (additional) external power and/or power
supplied in another form than as supplied by M0 and/or M1.
[0207] Furthermore, the DIGO and DIG1 signals provide
digital In/Out and/or digital communication at a given
speed, e.g. from about 2.4 to about 115 kbaud e.g. depending
on the requirements of the connected electrical device.
[0208] The DIGO and DIG1 signals are provided, during
use, at a fifth and sixth electrical conductor or pin, respec-
tively. The DIGO signal may be a transmission/Out signal
and the DIG1 signal may be a reception/In signal.

[0209] The DIGO/DIG1 signals may both be a UART
(Universal Asynchronous Receiver/Transmitter) signal and/
or digital I/O signals.

[0210] The PWR signal may supply regulated power at
about 3.3V being limited to about 35 mA.

[0211] This provides—compared to the output port of
FIG. 7a)—an output port that further is capable of receiving
and transmitting information and/or supplying additional
power for connected relatively high(er) power electrical
devices.

[0212] The output port of FIG. 7b) is capable of the same
functionality as the output port of FIG. 7a) (plus additional
functionality as described) and may also function simply as
a simple output port, e.g. depending on what specific type a
connected electrical device is.

[0213] Illustrated in FIG. 7¢) is a second electrical con-
nector element being configured as an input port with one
signal being designated an (M0) signal, one signal being an
NC signal, one signal being a GND signal, one signal being
a PWR signal, one signal being a DIG0 signal, and one
signal being a DIG1 signal, all provided, during use, at
respective electrical conductors or pins.

[0214] NC, GND, PWR, DIG0, and DIG1 correspond to
the corresponding signals as described earlier. The (MO0)
signal correspond to an optional M0 signal in the sense that
it may provide power to a connected electrical device, e.g.
in the form of a sensor, activation device, etc. (e.g. in
addition to a supplied PWR signal). If the connected elec-
trical device has its own power supply or otherwise receives
sufficient power from elsewhere, the MO signal is not
needed.

[0215] The DIGO and DIG1 signals may—as for the
advanced output port of FIG. 7b)—be used for digital
communication with a connected electrical device and may
obtain information e.g. like a state (on/off, active/not active,
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forward/backwards, etc.) and/or a number of a range of
values or parameters for a connected electrical device.

[0216] Thus an input port or unit is provided that readily
and simply can receive input or information from a con-
nected electrical device, which then may be processed
and/or communicated to other units.

[0217] Illustrated in FIG. 7d) is a second electrical con-
nector element being configured as a combined input/output
port with one signal being designated an M0 signal, one
signal being an M1 signal, one signal being a GND signal,
one signal being a PWR signal, one signal being a DIG0
signal and one signal being a DIG1 signal, all provided,
during use, at respective electrical conductors or pins.

[0218] MO, M1, GND, PWR, DIGO, and DIG1 correspond
to the corresponding signals as described earlier.

[0219] In this way, an input/output port or unit is provided
that readily and simply provides a combination of the
capabilities of the input port and the output ports (both the
simple and the advanced).

[0220] The port configurations of FIGS. 7a)-d) (out—
simple; out—advanced; in; and in/out) readily provides the
basic complete functionality/ports for supporting many dif-
ferent types of connected and interconnected electrical
devices in a versatile way for a given system of electrical
devices.

[0221] Furthermore, when the electrical layout of the
electrical conductors/pins for the various types of ports are
configured as described, the different ports is supported fully
by a second electrical connector element and a correspond-
ing first electrical connector element having only 6 electrical
conductors/pins.

[0222] Additionally, the signal layout on the respective
pins is compatible in the sense that a given pin signal is the
same across all the different port configurations (or not
used). E.g. first pin is MO (or not used e.g. as for the input
port), second pin is M1 (or not used for e.g. as for the input
port), third pin is GND, etc. for all the different explained
port configurations.

[0223] For these various port configurations it may for
certain embodiments and uses be an advantage that the
(output, input, input/output) port can identify what specific
type of (connected) electrical device is actually connected to
the given port. This may be realised in different ways.

[0224] According to an aspect, using one, more or all of
the above mentioned port configurations, identification of a
connected electrical device may be provided using the DIG0
and/or DIG1 signal where an appropriate identifier or the
like may be transmitted via digital communication by the
connected electrical device to the respective port it is
connected to upon connection and/or according to another
scheme, e.g. like upon request. This does not provide
identification of a connected electrical device for the simple
output port.

[0225] As an alternative or in addition, identification of a
connected electrical device may be provided by supplying a
predetermined combination of signals to a given set electri-
cal conductors or pins of the port, preferably at the electrical
conductors or pins providing the DIG0 and DIG1 signals,
e.g. at the fifth and sixth electrical conductors or pins,
respectively. This enables identification of a connected elec-
trical device for the simple output port as well and also
another way of identification for the other ports. Such
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identification also allows for identification of connected
electrical devices that does not necessarily comprise a
microcontroller or similar.

[0226] According to this, receiving a GND signal at the
fifth and a PWR signal at the sixth electrical conductors or
pins may identify the connected electrical device as being of
a first predetermined type, as an example being a low power
actuator (such as a mini or small sized motor).

[0227] Receiving a PWR signal at the fifth and a PWR
signal at the sixth electrical conductor or pin may identify
the connected electrical device as being of a second prede-
termined type, as an example being a medium motor.
[0228] Receiving a PWR signal at the fifth and a GND
signal at the sixth electrical conductor or pin may identify
the connected electrical device as being of a third predeter-
mined type, as an example being a train motor.

[0229] Receiving a GND signal at the fifth and a GND
signal at the sixth electrical conductor or pin may identify
the connected electrical device as being of a fourth prede-
termined type, as an example being a high power actuator
(such as a large motor, extra-large motor, or a polarity
switch).

[0230] Shorting or short-circuiting the fifth and the sixth
electrical conductors or pins and connecting them to GND
using an appropriately valued resistor, i.e. an identification
resistor, may identify the connected electrical device as
being of a fifth predetermined type, as an example being a
simple touch sensor, button, activation switch, and/or the
like. Using differently valued resistors may identify the
connected electrical device as being of another predeter-
mined type according to the value of the resistor.

[0231] Other predetermined signal combinations, e.g. the
fifth electrical conductor or pin being an inversion of the
sixth electrical conductor or pin or vice versa, may identify
additional predetermined types.

[0232] Other or additional predetermined types may e.g.
include a (simple) light element/emitter, a converter, sound
generator, etc.

[0233] This provides a simple way of identification of a
connected electrical device, simply by the connected elec-
trical device applying the appropriate signal combinations at
the appropriate pins whereby a connected electrical device
then does not necessarily need to comprise a microcontroller
or similar.

[0234] As mentioned above, this may be supplemented by
identification using digital communication, i.c. to enable
identification of additional (more than the five listed above)
types of connected electrical devices.

[0235] Additionally, some connected electrical devices
may also supply an identifier using a so-called ID resistor
(i.e. a given resistor having a resistor value being unique for
that type of electrical device), e.g. for analog sensors or the
like.

[0236] It is to be understood that other signal types, signal
combinations, and/or types of connected electrical devices
in principle may be used according to given other embodi-
ments and uses.

[0237] It is also to be understood that the ordering of
which signals is expected at which electrical conductors or
pins may be changed without a different effect, as long as it
consistently is adhered to.

[0238] FIGS. 8a)-8¢) schematically illustrate different
electrical devices comprising one or more ports like the ones
shown in FIGS. 7a)-7d).
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[0239] Shown in FIG. 8a) is an example of an electrical
device 700 comprising a second electrical connector element
200 configured as a simple output port (as shown in FIG. 7a)
and further comprising a power source 701, e.g. in the form
of an internal battery, and a user input element 702, here as
an example in the form of a simple switch having at least two
states (e.g. on and off), controlling the signals of the port
according to predetermined functionality.

[0240] In this way, an electrical device 700 is provided
that may function as a power supply and a simple direct
control device for a connected electric device connected by
a first electrical connector element (not shown; see e.g. 100
in FIGS. 1-6 and 9-11) to the second electrical connector
element. The simple control may e.g. be supplying power to
the connected electric device from the power source 701
when the user input element 702 is in a first state (e.g. on)
and not supplying any power when the user input element
702 is in a second state (e.g. off) but different functionality
may of course also be provided.

[0241] Optionally, the electrical device 700 may also
detect and identify what specific device is connected to it,
preferably as described in connection with FIGS. 7a)-7d).
[0242] The connected electrical device (and the electrical
device 700) may e.g. be an electric modular construction
element (not shown; see e.g. 300 in FIG. 10), etc. having one
or more functions (e.g. moving a part or element by a motor,
turning on a lighting element, etc.) that can be activated and
controlled by the electrical device 700 in a simple way.
[0243] Shown in FIG. 8b) is an example of an electrical
device 700 comprising a second electrical connector element
200 configured as a simple output port (as shown in FIG.
7a). This electrical device correspond to the electrical device
of FIG. 8a) with the difference that here the user input
element 702 is dial or knob instead of a simple switch, e.g.
being a continuous dial’knob or one having a given number
of discrete states.

[0244] The simple direct control of this electrical device
may e.g. not be supplying any power when the dial is in an
off position and then gradually supplying more and more
power to the connected electric device as the dial is turned
further away from its off position.

[0245] This may e.g. energise a motor, a light element, etc.
comprised by a connected electric device and controls the
speed of the motor, how much light the light element emits,
etc. by turning the dial appropriately.

[0246] Shown in FIG. 8¢) is an example of an electrical
device 700 comprising a second electrical connector element
200 configured as an advanced input/output port (as shown
in FIG. 7d) and further comprising a power source 701, e.g.
in the form of one or more internal batteries, and (optionally)
a wireless communications element 703, here as an example
in the form of a Bluetooth communications element.
[0247] Such an electrical device 700 may provide hub
functionality and may e.g. be a 2 port hub (then comprising
2 input/output ports) also providing wireless communica-
tions capabilities (when comprising the wireless communi-
cations element 703).

[0248] Such an electrical device 700 may e.g. receive
input from a sensor (via one input/output port) and transmit
the input wirelessly to another electrical device and/or use
the received input to control another connected electrical
device, being capable of performing one or more actions or
functions, connected via the other input/output port. Fur-
thermore, the wireless communications element 703 may

May 24, 2018

also be used to wirelessly receive control signals from a user
e.g. from a remote control handset, a smart phone using an
appropriate app, etc. and control a connected electrical
device accordingly e.g. in real-time.

[0249] Shown in FIG. 84) is an example of an electrical
device 700 comprising a second electrical connector element
200 configured as an advanced output port (as shown in FIG.
7b) and further comprising a power source 701, e.g. in the
form of one or more internal batteries and (optionally) a
wireless communications element 703, here as an example
in the form of a Bluetooth communications element.
[0250] Such an electrical device 700 may provide hub
functionality and may e.g. be a 4 port hub (then comprising
4 output ports) also providing wireless communications
capabilities (when comprising the wireless communications
element 703).

[0251] Like mentioned in connection with FIG. 8¢), the
wireless communications element 703 may also be used to
wirelessly receive control signals and control a connected
electrical device accordingly.

[0252] Shown in FIG. 8¢) is an example of an electrical
device 700 comprising a number of second electrical con-
nector elements 200 where some is/are configured as an
advanced output port (as shown in FIG. 75) and some is/are
configured as an input port (as shown in FIG. 7¢). The
electrical device 700 further comprises a power source 701,
e.g. in the form of one or more internal batteries and
(optionally) a wireless communications element 703, here as
an example in the form of a Bluetooth communications
element, and (optionally) one or more standard connectors
704, here as an example in the form of one or more USB
ports.

[0253] This electrical device 700 further comprises one or
more microprocessors or the like 705 for providing process-
ing functionality in the electrical device.

[0254] Such an electrical device 700 may e.g. provide an
‘intelligent” control unit (e.g. a programmable electric
modular construction element) that can receive input from a
number of connected electrical devices via the input port(s)
and control a number of connected electrical devices via the
output port(s) while being able to run executable code and
communicate with other devices wirelessly and/or using the
standard connectors.

[0255] The executable code may be downloaded, e.g. via
the wireless communications element 703 and/or the one or
more standard connectors 704, and run by the processor(s)
705.

[0256] As an example, the electrical device 700 of FIG.
8¢) may comprise 4 input ports, preferably supporting both
analog and digital input, and 3 output ports.

[0257] For the embodiments of FIGS. 8a)-d), a connected
electrical element may e.g. be an electric modular construc-
tion element (not shown; see e.g. 300 in FIG. 10), etc. having
one or more functions (e.g. moving a part or element using
a motor, turning on a lighting element, etc.) that can be
activated and controlled by an electrical device 700 and/or
providing input or information to an electrical device 700.
[0258] Furthermore, the electrical device 700 itself may
also be an electric modular construction element (not shown;
see e.g. 300 in FIG. 10), etc.

[0259] As an alternatively, the power source 701 may also
be an external power source for one or more embodiments
of the electrical device(s).
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[0260] FIGS. 9a)-9f) schematically illustrate different
exemplary connected electrical devices, each comprising a
first electrical connector element, for connection with an
electrical device, e.g. like the ones shown in FIGS. 8a)-8¢).
[0261] Shown in FIG. 94) is a connected electrical device
710 comprising a first electrical connector element 100 and
electrical conductors 105 for connection with a second
electrical connector element of an electrical device, e.g. as
shown in FIGS. 8a)-8¢).

[0262] In this particular example, the connected electric
device 710 is a simple relatively low power motor.

[0263] As can be seen, the connected electrical device 710
is configured, during use, to have an M0 signal (at a first
electrical conductor or pin), an M1 signal (at a second
electrical conductor or pin), three GND signals (at third,
fifth, and sixth electrical conductors or pins, respectively),
and one NC signal (at a fourth electrical conductor or pin).
[0264] MO, M1, GND, and NC correspond to the corre-
sponding signals as described earlier.

[0265] The M0 and M1 signals are first and second device
control signals and may be used to control connected
electrical device 710 as described earlier.

[0266] As can be seen, the particular type of connected
electric device 710 may be identified by having a GND
signal (like it was described above in connection with FIGS.
7a)-7d)) at two predetermined electrical conductors or pins,
shown here as pin number 5 and 6.

[0267] If such a connected electrical device 710 is con-
nected to an electrical device with a simple output port (e.g.
as shown in FIG. 8a) or 85)), the connected electrical device
710 may be controlled using the M0 and/or M1 signals. Such
a simple output port may not obtain the ID from the
connected electrical device 710.

[0268] However, if the connected electrical device 710 is
connected to an electrical device with an advanced output or
input/output port (e.g. as shown in FIGS. 8¢)-8¢)), the ID
may also be determined using the supplied signals on pins
number 5 and 6 as described earlier.

[0269] Shown in FIG. 95) is a connected electrical device
710 comprising a first electrical connector element 100 and
electrical conductors 105 for connection with a second
electrical connector element of an electrical device, e.g. as
shown in FIGS. 8a)-8¢).

[0270] In this particular example, the connected electric
device 710 is a relatively simple light element.

[0271] As can be seen, the connected electrical device 710
is configured, during use, to have an M0 signal (at a first
electrical conductor or pin), an M1 signal (at a second
electrical conductor or pin), two GND signals (at third and
sixth electrical conductors or pins, respectively), one NC
signal (at a fourth electrical conductor or pin), and one PWR
signal (at a fifth electrical conductor or pin).

[0272] MO, M1, GND, PWR and NC correspond to the
corresponding signals as described earlier.

[0273] Again, the particular type of connected electric
device 710 may be identified by capable output ports, as
described earlier, by supplying a PWR and a GND signal to
two predetermined electrical conductors or pins, shown here
as number 5 and 6.

[0274] Shown in FIG. 9¢) is a connected electrical device
710 comprising a first electrical connector element 100 and
electrical conductors 105 for connection with a second
electrical connector element of an electrical device, e.g. as
shown in FIGS. 8a)-8¢).
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[0275] In this particular example, the connected electric
device 710 is a relatively advanced motor like an advanced
servo motor also receiving additional power via the PWR
signal if needed.

[0276] As can be seen, the connected electrical device 710
is configured, during use, to have an M0 signal (at a first
electrical conductor or pin), an M1 signal (at a second
electrical conductor or pin), a GND signal (at third electrical
conductor or pin), a PWR signal (at a fourth electrical
conductor or pin), and DIG0 and DIG1 signals (at fifth and
sixth electrical conductors or pins, respectively).

[0277] MO, M1, GND, PWR, DIG0, and DIG1 correspond
to the corresponding signals as described earlier.

[0278] Once more, the particular type of connected elec-
tric device 710 may be identified, as described earlier, by
supplying appropriate identification DIG0 and/or DIG1 sig-
nals at two predetermined electrical conductors or pins,
specifically shown as number 5 and 6, using digital com-
munication. For connected electrical devices, e.g. compris-
ing a micro controller, processor, and/or the like, that is
controlled through digital communication it is an advantage
to use digital communication for identification of the con-
nected electrical device as well as it is readily available.
[0279] Shown in FIG. 94) is a connected electrical device
710 comprising a first electrical connector element 100 and
electrical conductors 105 for connection with a second
electrical connector element of an electrical device, e.g. as
shown in FIGS. 8a)-8¢).

[0280] In this particular example, the connected electric
device 710 is a relatively advanced motor like an advanced
tacho motor also receiving additional power via a PWR
signal if needed.

[0281] The elements of FIG. 9d) correspond to the ele-
ments of FIG. 9¢) just with a different motor.

[0282] The particular type of connected electric device
710 may be identified, as described earlier.

[0283] The (active) connected electric devices 710 of
FIGS. 9a)-9d) may be controlled with the M0 and/or M1
control signal(s).

[0284] Active connected electric devices 710, i.e. being
capable of performing one or more actions or functions in
response to received input, like the ones shown in FIGS.
9a-9d), may be controlled from output (simple or advanced)
or input/output ports.

[0285] Shown in FIG. 9¢) is a connected electrical device
710 comprising a first electrical connector element 100 and
electrical conductors 105 for connection with a second
electrical connector element of an electrical device, e.g. as
shown in FIGS. 8a)-8¢).

[0286] In this particular example, the connected electric
device 710 is a sensor in the form of an analog touch-based
switch.

[0287] Sensors are generally able to provide at least one
sensor input and may preferably be identified (to an elec-
trical device 700) as described earlier.

[0288] The particular type of connected electric device
710 may be identified, as described earlier, by supplying an
appropriate signal (SW) at electrical conductors or pins 5
and 6.

[0289] As mentioned earlier, this may e.g. be done by
shorting or short-circuiting the fifth and the sixth electrical
conductors or pins and connecting them to GND using an
appropriately valued (identification) resistor indicating this
particular type of switch.
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[0290] Shown in FIG. 9f) is a connected electrical device
710 comprising a first electrical connector element 100 and
electrical conductors 105 for connection with a second
electrical connector element of an electrical device, e.g. as
shown in FIGS. 8a)-8¢).

[0291] In this particular example, the connected electric
device 710 is a sensor in the form of a digital sensor that may
provide one or more digital representations of one or more
measured or sensed parameters to an electrical device 700.
[0292] The particular type of connected electric device
710 may be identified, as described earlier using digital
communication.

[0293] Connected electric devices 710 being sensors, i.e.
being capable of providing input e.g. like the ones shown in
FIGS. 9¢) and 9f), connect with input or input/output ports.
[0294] Itis to be understood that even if a given connected
electric device 710 has been described to connect to a given
port it may equally well be connected to another port
providing or supporting the same functionality (plus perhaps
additional functionality), e.g. instead of being connected to
a simple output port it could be connected to an advanced
output port or to an input/output port, instead of being
connected to an input port it could be connected to an
input/output port, etc.

[0295] FIGS. 104a)-10d) schematically illustrate different
embodiments of a first electrical connector element and a
modular construction element comprising a second electri-
cal connector element.

[0296] Shown in FIG. 10a is a perspective view of a
modular construction element 300 comprising a second
electrical connector element 200 and a first electrical con-
nector element 100 comprising a number of electrical con-
ductors 105, here in the form of a flexible flat cable
comprising six electrical conductors.

[0297] The elements are shown in one situation, where the
first and second electrical connector elements 100, 200 are
disconnected and one situation where they are connected.
[0298] FIG. 105 illustrates a top and a side view of the
elements of FIG. 10q in their connected state.

[0299] Shown in FIG. 10c¢ is a perspective view of another
type of modular construction element 300 than the one
shown in FIGS. 10a and 105. This modular construction
element 300 likewise comprises a second electrical connec-
tor element 200. Further shown is a first electrical connector
element 100 comprising a number of electrical conductors
105.

[0300] Again, the elements are shown in a disconnected
and a connected state of the first and second electrical
connector elements 100, 200.

[0301] FIG. 104 illustrates a top and a side view of the
elements of FIG. 10c¢ in their connected state.

[0302] The difference between the FIGS. 10a4-105 and
FIGS. 10¢-10d are only in the specific design (and thereby
type) of the modular construction element.

[0303] The first electrical connector element 100 and the
second electrical connector element 200 of FIGS. 10a-104
correspond to the first and second electrical connector
elements and their embodiments and variations as described
throughout the description.

[0304] As can be seen, a realisable size, as shown, of the
first and second electrical connector elements 100, 200 are
relatively small, even compared to an RJ 12 or similar
connector, making them very suitable for integration into
certain existing lines of modular construction elements.
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[0305] Such modular construction element 300 as shown
may be used together with other modular construction
elements (not necessarily comprising any connector ele-
ments although some may indeed do so) to form a modular
construction system including electronic functions, etc.
[0306] Conductors in the form of a flexible (e.g. flat) cable
may be advantageous, especially when used with at least two
modular construction elements 300 comprising a second
electrical connector element 200 and a flexible (e.g. flat)
cable comprising a first electrical connector element 100 in
each end, since the cable may connect the two modular
construction elements 300 even if they are put on top of each
other, next to each other, etc. due to the flexibility of the
cable.

[0307] All or some of the modular construction elements
300 may comprise the port functionality as described in
connection with FIGS. 7, and 8 and/or may comprise the
connected electrical devices as described in connection with
710 in FIG. 9, e.g. a motor may be comprised by a modular
construction element, etc.

[0308] By having a modular construction system compris-
ing a number of modular construction elements where at
least one element comprises a port and/or an electrical
device, a very versatile modular construction system is
provided with electric functionality having a modular and a
constructional aspect.

[0309] FIGS. 11a)-11d) schematically illustrate two
embodiments of modular construction systems—one
embodiment in FIGS. 11a) and 115) and one in FIGS. 11¢)
and 11d)—each system comprising a plurality of modular
construction elements 300 wherein at least one of the
plurality of modular construction elements 300 comprises an
embodiment of a first electrical connector element 100
and/or an embodiment of a second electrical connector
element 200 as described throughout this description and the
claims.

[0310] In embodiments, as shown e.g. in FIGS. 11a)-11d)
and elsewhere, where the conductors form a flexible flat
cable, then the width of the flexible flat cable (i.e. the length
of the conductors placed next to each other) may be at most
about 8 mm.

[0311] FIG. 12 schematically illustrates another embodi-
ment of a second electrical connector.

[0312] Shown is a perspective view of one embodiment of
a second electrical connector element 200 adapted to receive
a first electrical connector element as shown in FIGS. 5a)-¢)
as already described.

[0313] The second electrical connector element 200 com-
prises a housing or main part 108 comprising an opening 102
receiving a protruding part of a first electrical connector
element. The opening 102 comprises a plurality of electrical
contacts 106, e.g. in the form of metal terminals or the like,
and a plurality of electrical conductors (not shown; see e.g.
105" in FIG. 6) e.g. in the form of rigid metal wires or the
like for mounting or connection.

[0314] The second electrical connector element 200 fur-
ther comprises a number (e.g. two as shown for this par-
ticular embodiment) of receiving openings or the like 112 in
the opening 102 for receiving at least the engaging portions
of'the resilient lock and release elements (not shown; see e.g.
111 and 110 in the other relevant Figures) of a received first
electrical connector element.

[0315] The second electrical connector element 200 fur-
ther comprises at least one securing or mounting element
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120 for securing or mounting the second electrical connector
element 200 to something else. Examples of this are
explained further in connection with FIG. 6.

[0316] The shown embodiment of a second electrical
connector element 200 corresponds in function to other
embodiments of second electrical connector elements as
explained elsewhere (e.g. in connection with FIGS. 1, 4, 6,
and 8-11) with differences as noted in the following.
[0317] The shown second electrical connector element
200 does not comprise any recesses or the like (e.g. like 107'
in FIGS. 1 and 6) for receiving at least a part of the electrical
contacts (see e.g. 106 in FIGS. 2, 3, and 4) of the first
electrical connector element, which simplifies the design of
the second electrical connector element 200.

[0318] The first electrical connector element and its elec-
trical contacts are still guided appropriately when inserted;
this is now simply done using the shape of the opening 102
and the mating shape of the protruding part of the first
electrical connector element.

[0319] Another difference is the shape or profile of the
electrical contacts 106' of the second electrical connector
element 200. In the shown embodiment, the respective
shapes are raised or bent ‘upwards’ at the ends closer to the
first electrical connector element when received while in
embodiments as shown e.g. in FIGS. 1, 4, and 6 they are
raised towards the ends further/furthest away. The shape as
shown, enable a more reliable electrical connection between
the contacts.

[0320] For embodiments mentioned throughout the pres-
ent description, the number of conductors/the flexible cable
may preferably comprise a first electrical connector element
100 at each end of the conductors/cable (unless one end is
directly connected to a connected electrical device, e.g. as
shown as 710 in FIG. 9) while a second electrical connector
element 200 may be located in a number of modular
construction elements 300 and/or electrical devices e.g. as
shown as 700 in FIG. 8.

[0321] Alternatively, a second electrical connector ele-
ment 200 may be located at each end of the conductors/the
flexible cables with first electrical connector elements 100
being located in the modular construction elements and/or
electrical devices.

[0322] A number of conductors/the flexible cable may also
comprise a first electrical connector element 100 at one end
and a second electrical connector element 200 at the other
end.

[0323] In various embodiments, the first and/or second
connector elements 100, 200 may e.g. be made of a gener-
ally transparent material.

[0324] Some preferred embodiments have been shown in
the foregoing, but it should be stressed that the invention is
not limited to these, but may be embodied in other ways
within the subject matter defined in the following claims.
[0325] Inthe claims enumerating several features, some or
all of these features may be embodied by one and the same
element, component or item. The mere fact that certain
measures are recited in mutually different dependent claims
or described in different embodiments does not indicate that
a combination of these measures cannot be used to advan-
tage.

[0326] It should be emphasized that the term “comprises/
comprising” when used in this specification is taken to
specify the presence of stated features, elements, steps or
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components but does not preclude the presence or addition
of one or more other features, elements, steps, components
or groups thereof.

1. A first electrical connector element (100) for a modular
construction element (300) and/or system, the first electrical
connector element (100) comprising

a first connector part (101) comprising a plurality of

electrical contacts (106) electrically connected to a
plurality of electrical conductors (105),
wherein the first electrical connector element (100) is
adapted to be mechanically, electrically, and releasably
connected with a second electrical connector element (200),
e.g. according to claims 14-25, and
wherein the first electrical connector element (100) further
comprises
a strain relief part (103) adapted to securely hold the
plurality of electrical conductors (105) thereby secur-
ing the plurality of electrical conductors (105) to the
first electrical connector element (100), and

a number of lock and release elements (110) adapted to

releasably engage with the second electrical connector
element (200) when the first and the second electrical
connector elements (100; 200) are mechanically and
electrically coupled together thereby releasably locking
a coupling between the first and the second electrical
connector elements (100; 200) and further being
adapted to release the coupling between the first and the
second electrical connector elements (100; 200) when
the first and/or the second electrical connector element
(s) (100; 200) is/are subjected to one or more pull
forces above a predetermined release threshold.

2. The first electrical connector element (100) according
to claim 1, wherein the number of lock and release elements
(110) is/are adapted to release the coupling between the first
and the second electrical connector elements (100; 200)
when the plurality of electrical conductors (105) is subjected
to one or more pull forces above the predetermined release
threshold.

3. The first electrical connector element (100) according
to claim 1 or 2, wherein the predetermined release threshold
is a member selected from the group consisting of: 5 or more
Newton, 7.5 or more Newton, 10 or more Newton, and 15
or more Newton.

4. The first electrical connector element (100) according
to any one of claims 1-3, wherein the first electrical con-
nector element (100) is a male plug connector.

5. The first electrical connector element (100) according
to any one of claims 1-4, wherein the first electrical con-
nector element (100) comprises two or more lock and
release elements (110) and/or wherein the lock and release
elements (110) comprises snap fit elements fitting with snap
fit elements (112) of the second electrical connector element
(200).

6. The first electrical connector element (100) according
to any one of claims 1-5, wherein the lock and release
elements (110) comprises pegs or resilient legs comprising
an engaging portion (111) adapted to engage with a receiv-
ing opening or recess (112) of the second electrical connec-
tor element (200) when the first and the second electrical
connector elements (100; 200) are mechanically and elec-
trically coupled together.

7. The first electrical connector element (100) according
to any one of claims 1-6, wherein a protruding part of the
first electrical connector element (100) is received in an
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opening (102) of the second electrical connector element
(200) when the first and the second electrical connector
elements (100; 200) are mechanically and electrically
coupled together, where the protruding part comprises the
electrical contacts (106), at least a part of the electrical
conductors (105), and the lock and release elements (110).

8. The first electrical connector element (100) according
to claim 7, wherein the electrical contacts (106) each are
adapted to make electrical connection with an electrical
contact (106") of the second electrical connector element
(200) and wherein the electrical contacts (106") of the second
electrical connector element (200) are located in a number
grooves (107") guiding at least a part of the electrical
contacts (106) of the first electrical connector element (100)
when the first and the second electrical connector elements
(100; 200) are mechanically and electrically coupled
together.

9. The first electrical connector element (100) according
to any one of claims 1-8, wherein the strain relief part (103)
is adapted to securely hold the plurality of electrical con-
ductors (105) when being assembled with the first connector
part (101), and/or wherein the strain relief part (103) is
adapted to bend the plurality of electrical conductors (105)
at least once, e.g. twice or four times, when securely holding
the plurality of electrical conductors (105).

10. The first electrical connector element (100) according
to any one of claims 1-9, wherein a housing of the first
electrical connector element (100) comprises a recess (500)
where the plurality of electrical conductors (105) exits the
housing, the recess (500) allowing the plurality of electrical
conductors (105) to bend, outside the housing, away from or
across a mating direction without extending further than a
length of the housing in the mating direction.

11. The first electrical connector element (100) according
to any one of claims 1-10, wherein the plurality of electrical
conductors (105) exits the first electrical connector element
(100) in a direction being substantially parallel to an un-
mating direction.

12. The first electrical connector element (100) according
to any one of claims 1-11, wherein the plurality of electrical
conductors (105) is formed at least in part as a flexible
and/or flat cable.

13. The first electrical connector element (100) according
to any one of claims 1-12, wherein the plurality of electrical
conductors (105) has a maximum width being at most about
8 millimetres.

14. A second electrical connector element (200) for a
modular construction element (300) and/or system, the
second electrical connector element (200) comprising

a housing or main part (108) comprising a plurality of

electrical contacts (106") electrically connected to a
plurality of electrical conductors (105"),
wherein the second electrical connector element (200) is
adapted to, during use, be mechanically, electrically, and
releasably connected with a first electrical connector ele-
ment (100) according to any one of claims 1-13 and 24-25,
and
wherein the second electrical connector element (200) fur-
ther comprises
an opening (102) adapted to receive and engage with a
number of lock and release elements (110) of the first
electrical connector element (100) when the first and
the second electrical connector elements (100; 200) are
mechanically and electrically coupled together thereby
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releasably locking a coupling between the first and the
second electrical connector elements (100; 200) and
further being adapted to release the coupling between
the first and the second electrical connector elements
(100; 200) when the first and/or the second electrical
connector element(s) (100; 200) is/are subjected to one
or more pull forces above a predetermined release
threshold.

15. The second electrical connector element (200) accord-
ing to claim 14, wherein the number of lock and release
elements (110) is/are adapted to release the coupling
between the first and the second electrical connector ele-
ments (100; 200) when the plurality of electrical conductors
(105; 105") is subjected to one or more pull forces above the
predetermined release threshold.

16. The second electrical connector element (200) accord-
ing to claim 14 or 15, wherein the predetermined release
threshold is a member selected from the group consisting of:
5 or more Newton, 7.5 or more Newton, 10 or more Newton,
and 15 or more Newton.

17. The second electrical connector element (200) accord-
ing to any one of claims 14-16, wherein the second electrical
connector element (200) is a female jack connector.

18. The second electrical connector element (200) accord-
ing to any one of claims 14-17, wherein the second electrical
connector element (200) comprises snap fit elements (112)
and the lock and release elements (110) of the first electrical
connector element (100) are snap fit elements fitting with the
snap fit elements (112) of the second electrical connector
element (200).

19. The second electrical connector element (200) accord-
ing to any one of claims 14-18, wherein the lock and release
elements (110) of the first electrical connector element (100)
comprises pegs or resilient legs, each comprising an engag-
ing portion (111), and wherein the second electrical connec-
tor element (200) further comprises one or more receiving
openings or recesses (112) adapted to engage with the
engaging portion (111) of one or more pegs or resilient legs
when the first and the second electrical connector elements
(100; 200) are mechanically and electrically coupled
together.

20. The second electrical connector element (200) accord-
ing to any one of claims 14-19, wherein the opening (102)
is adapted to receive a protruding part of the first electrical
connector element (100) when the first and the second
electrical connector elements (100; 200) are mechanically
and electrically coupled together, where the protruding part
comprises a plurality of electrical contacts (106), at least a
part of a plurality of electrical conductors (105), and the lock
and release elements (110) of the first electrical connector
element (100).

21. The second electrical connector element (200) accord-
ing to claim 20, wherein the electrical contacts (106') each
are adapted to make electrical connection with an electrical
contact (106) of the first electrical connector element (100)
and are located in a number grooves (107") guiding at least
a part of the electrical contacts (106) of the first electrical
connector element (100) when the first and the second
electrical connector elements (100; 200) are mechanically
and electrically coupled together.

22. The second electrical connector element (200) accord-
ing to any one of claims 14-21, wherein the second electrical
connector element (200) further comprises at least one
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securing element (120) for securing or mounting the second
electrical connector element (200).

23. The second electrical connector element (200) accord-
ing to any one of claims 14-22, wherein the second electrical
connector element (200) is configured as a simple output
port, an advanced output port, an input port, or a combined
input/output port.

24. The first electrical connector element (100) according
to any one of claims 1-13 and/or the second electrical
connector element (200) according to any one of claims
14-23, wherein the first electrical connector element (100)
and/or the second electrical connector element (200) com-
prises six electrical conductors (105, 105') and wherein

a first electrical conductor (105, 105') comprises, during
use, a first device control signal (M0), optionally sup-
plying electrical power, or no signal,

a second electrical conductor (105, 105') comprises, dur-
ing use, a second device control signal (M1) or no
signal,

a third electrical conductor (105, 105') comprises, during
use, an electrical ground potential signal (GND),

a fourth electrical conductor (105, 105') comprises, during
use, a power supplying signal (PWR) or no signal,

a fifth electrical conductor (105, 105") comprises, during
use, a first digital communications signal (DIG0), e.g.
a digital output signal, and

a sixth electrical conductor (105, 105") comprises, during
use, a second digital communications signal (DIG1),
e.g. a digital input signal.

25. The first electrical connector element (100) according
to any one of claims 1-13 and 24 and/or the second electrical
connector element (200) according to any one of claims
14-24, wherein one of the plurality of electrical contacts
(130) of the first and/or second electrical connector element
(100, 200) is offset compared to the other electrical contacts
(106, 106') so that electrical connection for this electrical
contact will be established before electrical connection for
the others, during use, and where the offset electrical contact
(130) is the electrical contact having, in use, an electrical
ground potential signal (GND).

26. An electrical device (700) comprising a first electrical
connector element (100) according to any one of claims 1-13
and 24-25 and/or a second electrical connector element
(200) according to any one of claims 14-25.

27. The electrical device (700) according to claim 26,
wherein the electrical device (700) comprises one or more
of:

a power source (701), optionally configured for supplying
power, via the second electrical connector element
(200) and/or the first electrical connector element
(100), to a connected electric device (710),

user input element (702),

a wireless communications element (703),

one or more standard connectors (704), and

one or more microprocessors (705).

28. The electrical device (700) according to any one of
claims 26-27, wherein the electrical device (700) is con-
nected to a connected electric device (710) via the first
and/or the second electrical connector element (100, 200).

29. An electrical connector (100; 200) comprising a first
electrical connector element (100) according to any one of
claims 1-13 and 24-25 and a second electrical connector
element (200) according to any one of claims 14-25.
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30. An electrical cable (105) comprising a first electrical
connector element (100) according to any one of claims 1-13
and 24-25 and/or a second electrical connector element
(200) according to any one of claims 14-25.

31. An electrical cable (105) comprising a first electrical
connector element (100) according to any one of claims 1-13
and 24-25 at a first end and a further first electrical connector
element (100) or a connected electric device (710) at its
other end.

32. A connected electric device (710) comprising a first
electrical connector element (100) according to any one of
claims 1-13 and 24-25 and/or a second electrical connector
element (200) according to any one of claims 14-25.

33. The connected electric device (710) according to
claim 32, wherein the connected electric device (710) is
adapted to supply a signal identifying an identity and/or type
of the connected electric device (710) to another electrical
device (700).

34. The connected electric device (710) according to
claim 32 or 33, or the electrical cable (105) according to
claim 31, or the electrical device (700) according to claim
28, wherein the connected electric device (710) is a device
at least one of the following: a motor, a servo motor, a tacho
motor, a lighting element, a sensor, an analog touch-based
switch, a digital sensor, a linear actuator, a trigger and/or
shooter element, an electro magnet, a relay, a sound gen-
erator and/or device, a display, a pneumatic valve, a pump,
a light sensor, colour sensor, sound sensor, movement sen-
sor, tilt sensor, distance sensor, acceleration sensor, position
sensor, compass, direction sensor, pressure sensor, magne-
tism sensor, force sensor, near field communication detector,
radio frequency communicator, and a remote control device.

35. A modular construction element (300) comprising a
first electrical connector element (100) according to any one
of claims 1-13 and 24-25 and/or a second electrical connec-
tor element (200) according to any one of claims 14-25.

36. The modular construction element (300) according to
claim 35, wherein the modular construction element (300)
comprises an electrical device (700) according to any one of
claims 26-29.

37. The modular construction element (300) according to
claim 35 or 36, wherein the modular construction element
comprises a connected electric device (710) according to
any one of claims 32-34.

38. A modular construction system comprising a plurality
of modular construction elements (300), wherein at least one
of the plurality of modular construction elements (300)
comprises a first electrical connector element (100) accord-
ing to any one of claims 1-13 and 24-25 and/or a second
electrical connector element (200) according to any one of
claims 14-25.

39. A modular construction system comprising a plurality
of modular construction elements (300), wherein at least one
of the plurality of modular construction elements (300) is a
modular construction element (300) according to any one of
claims 35-37.

40. An electrical system comprising a first electrical
device and a second electrical device, the first electrical
device comprising a first electrical connector element (100)
according to any one of claims 1-13 and 24-25, the second
electrical device comprising a second electrical connector
element (200) according to any one of claims 14-25.
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41. The electrical system according to claim 40, wherein
the first and the second electrical connector element (100;
200) each comprises

a first electrical conductor (105, 105'),

a second electrical conductor (105, 105'),

a third electrical conductor (105, 105"),

a fourth electrical conductor (105, 105"),

a fifth electrical conductor (105, 105"), and

a sixth electrical conductor (105, 105"), and
wherein the first electrical device and the second electrical
device are arranged to communicate

a first device control signal (M0), optionally supplying
electrical power, or no signal via the respective first
electrical conductors (105, 105"),

a second device control signal (M1) or no signal via the
respective second electrical conductors (105, 105"),

an electrical ground potential signal (GND) via the
respective third electrical conductors (105, 105"),

a power supplying signal (PWR) or no signal via the
respective fourth electrical conductors (105, 105"),

a first digital communications signal (DIG0), e.g. a digital
output signal, via the respective fifth electrical conduc-
tors (105, 105"), and

a second digital communications signal (DIG1), e.g. a
digital input signal, via the respective sixth electrical
conductors (105, 105").
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